Perturbation of cranial neural crest migration by the HNK-1 antibody.
The HNK-1 antibody recognizes a carbohydrate moiety that is shared by a family of cell adhesion molecules and is also present on the surface of migrating neural crest cells. Here, the effects of the HNK-1 antibody on neural crest cells were examined in vitro and in vivo. When the HNK-1 antibody was added to neural tube explants in tissue culture, neural crest cells detached from laminin substrates but were unaffected on fibronectin substrates. In order to examine the effects of the HNK-1 antibody in vivo, antibody was injected lateral to the mesencephalic neural tube at the onset of cranial neural crest migration. The injected antibody persisted for approximately 16 hr on the injected side of the embryo and appeared to be most prevalent on the surface of neural crest cells. Embryos fixed within the first 24 hr after injection of HNK-1 antibodies (either whole IgMs or small IgM fragments) showed one or more of the following abnormalities: (1) ectopic neural crest cells external to the neural tube, (2) an accumulation of neural crest cell volume on the lumen of the neural tube, (3) some neural tube anomalies, or (4) a reduction in the neural crest cell volume on the injected side. The ectopic cells and neural tube anomalies persisted in embryos fixed 2 days postinjection. Only embryos having 10 or less somites at the time of injection were affected, suggesting a limited period of sensitivity to the HNK-1 antibody. Control embryos injected with a nonspecific antibody or with a nonblocking antibody against the neural cell adhesion molecule (N-CAM) were unaffected. Previous experiments from this laboratory have demonstrated than an antibody against integrin, a fibronectin and laminin receptor caused defects qualitatively similar to those resulting from HNK-1 antibody injection (M. Bronner-Fraser, J. Cell Biol., 101, 610, 1985). Coinjection of the HNK-1 and integrin antibodies resulted in a greater percentage of affected embryos than with either antibody alone. The additive nature of the effects of the two antibodies suggests that they act at different sites. These results demonstrate that the HNK-1 antibody causes abnormalities in cranial neural crest migration, perhaps by perturbing interactions between neural crest cells and laminin substrates.